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^ o}o]*) ^ o)^, v]^z]]o] ^-^1 {DRIVE IC AND DISPLAY DEVICE HAVING THE 

SAME} 

S. 2±r S. 51 a] 51 ^ ic^| ^^ £ olcf. 

£ 3a^ £ 2*\] JEAjs} ^a} ffl-EH ^ IC^l ^SLoIjl, ^ 3b ^ c 2 

ofl ;gci-Ai IV-IV^l ^ IC^l ^£014. 

-£ 4^ 5L 2<^1 -£^1^ ^ IC7]- ^J-sItt ^^^^-1- ^^*>7l ^tb 

£ 5a^ £ H 5.*}$. ^a} I _ I 6fl 14^ 6fl^ S Al^l^ ^£o1ji ( £ 5b^ 

s. hi £a]^ ^i=Hd n-n^i ccf€- <^sari-*i^ ^sl^i}. 

£ 6^r ACF^I -R-^ a] £ 2^1 £A]^ ^ ic^l ^oi] o}^- oflui^l ^^^> 
£ 7a £ 7ffe *fil ^Al^o]l 4^ ^ IC o) cfoj^. 

£ 8£- *fl2 ^Aloflofl af^ ^p-s- icsl A^^ojc)-. 

£ 9^r £ 8<H] £A]^ ^ I C 7> ^^-5]^ oflA^^o] ^cga^ ^tg e >7] ^tb 

48-5 



1020030010819 #^ ^7}: 2003/3/19 

S. 10^: 5L 8°\) ^ ICS] «3iEL ufl«l<Hl rcj-^. isff <*&*&^7] ^ *1 ^ 

£ lla^ S. llb^f £ t^s] ^Al^ofl tcf^ ^ ic^ cfoj^j. «jn ^.g. ^ 
£ 12^r t^S] ^13 >£aHH] 14^ ^ i C 9] x^iolcf . 

£ 13-& 12^1 £A]^ ^ i C 7> ^J^tt ^^sfl^o] ^^cg«^. ^^^> 7 ] <H*V 

100 : ^ IC 200 : ^^sfl^ 

300 : e^^^bI 71^- 310 : e}<y 

310a : ^-91 ^^-^^ 320 : t)]o]e e}.o] 

320a : Tfloje ^o] ;£^-5j);E. 330 : cflojE^ ej-o] 

330a : HHtH 5}<y ^sflc 40 o : ^ 7}$- 

500 : 600 : ^fiS 

700 : Jl^n^ti Bi : °J ^ eKi-§- 

Bg : 7]}o)B. e^l-g- ^5. B D : sKl-g- 
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1^9] ^} 

<23> -g- ^-g- IC ^ ^^#^)ol ^jofl ^-*V C-l^- ^oMl^Hl^ 

<24> ^ 1"<H , o)^X\ v±^7), iiS «- - c^e^ 7^1 ^T^^H^r 

^>-§-€ ^1+, ^"71 ^^7l 7l^ ^ ^ 0 }f 5}-- q^^eflol ^*} 7 \ 

*1 ^^H^r ^^o) ofl^ SAl ^.^ 7 > AV-g-^cf. 

<26> A o V 7 l ofl^ SAl ^]- l7fls1 ^ j C) ol a w] . ^ IColl ^ ^ol oj 

ti>^olj7 ( CE*V ^-B^tt ^^2fl^ 7Hlofl ^ IC* 2]^ ^^>^ «o>^ ^, ^ ^ # 

2f^(Chip On Glass ^ ; °1*> COG) y o v ^ £^1 7} i^-slJl %>cf. 

<27> ^71 COG «J"^^ ^^SAl^-^l^Al^, ^-71 «fl^3fl^ Aj-oll Cf^T^l ^^fljE: 

^oHl £^1-2}- oil- f-n-t!- ^(resin)S. °l-f-<H*l oj ^ 5L^-§-(Ani sotropic 
Conductive Film ; ACF)^- ^H^jl, # 7 j ^.^ IC =. ^. 7 | ^^-Bflc.^ ^^jiTi 
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4. °H ^7} ^ ^JE^r ^"71 £^1-1- ^g-Sfl ^-71 ^ 3}] = ^ 

<28> A o V 7] ^ IC cq ^ J^o^, ACF^r ^71 ^ IC^ ^*fl A oM 

ICS] <^o.3. ^s^M-711 *14. ^le^, A o v 7l £#1-8: ^-71 44 #7l ^ IC^ 

i^^S. °1=^>4 AV 7 ] IC6J | 4^0^ ^ncfl o}*fl rts ^ofl ^rolTfl 

<29> ©IS.^, ^71 ^H. ^ofl^ # 7 ] t^-M.^ ^ 7flo11 o} sfl o]^*V ign Tj-ofl j&E 

(short) ig*8i5}7]^, #7] ^*\°] tf?! ^ IC4 #7l ^q-sfl 

= 4^ ^^<>1 J2.€-(open) ^^4. 

<30> 44*1, £ ^11 ^-^^r €71^ %HM?l7l ^ IC» *H^> 

^ *M4. 

<31> SLtt £ ^4 ^2 #4 ^ IC» 4^"M°1 *ll^Rr 3 

°14- 

<32> ^. 7 ]^ ^ i^Tgo} Tfli aajf ^^*>7l ^tb 444 s-^ofl 4€- ^ IC^, «h£ 

Sfl 7^4 ofl4 4^14 afll W C V^ 44 ojs^ B fl<iS)jl, ^| j 
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<33> #7]^ £ afll -=-3-g- ^*}7) W ^>M-^ ^-^H] ^ IC^r, 

a>£^l ofl^l 5^1 ^ ^^*1 w o V^ 4^ J^o] tifl^E]^ 

^^7V #ofl ^W|5]^ i^*>Jl, ^71 ^7fl^ 1 ^<HH ^1 

<M°fl Hfll^ ^-71 ^^-^7]-^ #3 ^l^SlJl, ^"71 1 ^ofi ol^tl ^12 

Hfl<I^ a oM ^^Rr ^-71 ^11 <iofl tifll^ ^^^7>o) Aj-olofl tfl-g-*}^ «fl*l^tK 

<34> ^-7] igs^. AV 7 ] ^s\. ^12 y oH^^- 7}*}JL, ^ 

7fl2 ^ofl afl<I£ ^JEL^r ^7l afll <lo]l afl<g^ «^3.-fEl ^7l ^ojo) o]Aj- o]^ 

<35> Aj- 7 i*v ^- ^2 -=-3^ ^^*>7l Jfl^ §>M-^ s-^ofl 4-g. xi|^#eflol 

<36> s£ 7 ] ^]2fl^^r TflojE e)-o} ^ Tfl d S sfojjzf 3]HL*Kr iHM 3 SKlo] ^-H] 

£)jl 4^ 2l-^7> S^l^^a)-, ^-71 SAjcg^o) 7 >#*lE|o|| ^UlS]^ -#7] Tfl 

< 37 > ^ IC^ "hE.*)! 7l^^ o]]7) ifJ-^-g- nq-eq- 

<38> ^-71^- ^ 2 ^^-jr ^^*>7) Cf^- s.^ofl 14= C^l-EIH 

A. 
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<39> Aj- 7 j SAlsfl^^ 7]}o)lZ e^-o] * #7l 71] o] E ej-O]^ Z^S^ Cflo]B| 5f<?]ol ^H] 

g)-^7> ^1^4, ^71 5*1 <8«^ 7>3MbH 7*13^ ^"71 711 

<40> Aj- 7 | ^ IC^ «V.£*1] 71^ ofl^J 5^0131- 3^3. ^1 «j.^o. ^ cg^ 

ol^ol yfl<l5l^ ^^-^> ^"71 ^ 0 H1 7^1 51^- i^fjl, a o V 7 ] ^ 

7fl2] <I ^°1H am <goll afl«l^ ^-71 #^7}^ AjS. ^ ^ ol^ElJl, ^-71 *fll 
sjofl ol^^V ^2 <ioH afl<^ Aj-71 #^-#7Hr ^"71 ^11 lo]] ti fl<g^ ^^y^ ^.^ofl 

<41> Aj- 7 ) ^sr- Aj- 7 ) *m 31JH§>^ ^O] zjo]^- 7Mi, ^"71 

^12 <1^1 HfllS afll afll^ ^S^E-1 #7l ^olo) c^v o] ^ 
sH yfl^l^cf. 

<42> a o V 7 1 7^ IC ^ °1» 3Hr ^o} ^ofl o^ig ^.7] ^ IC ^, # 

7i ^i^^ tfl^i-^ i^oii 7«m ^ 4^ ^^>* <§^i ^-^v^, ^"71 ^^g- 

IC» ^"71 SAl5fl^oll nfl a o V 7 ] ^ ICS q. Aj- 7 j SAl^^^- j7^Al7l^ JL^^-*fl 

^m^fl, °l H o V ^ £^€#^1 ^"71 ttj-e^- ^4<5>7l] -°r§-«- ^ ^711 iJ- ^ ol^. 

<43> o}6\] o^fl, A>7l H^xr ^ofl Aj-7] ol«j-^ £ ^^§-o] ^flS^ ^ f^SH # 

71 iE^ r&E ^ ^ ^71 ^ A] ^Aj-A] z] ^ olcf. 

<44> o]S}, ^ ^rgofl nq-^. «>^t!: ^Hl# 3^ J£^^- ^So-H A^*}. 
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< 45 > -a wJ-bJ-^ ^Al^ofl 4= ^ ic ^ o}» ^ c^^eflol ^ 

<46> JE l^r afll ccfs ^ IC# 5> fe ofl^^^]^ ^Tg^olcf. 

<47> £ 1-g- ^-7] <2fl^SAl#*l(1000)^r 37fl ^ IC(100)Sf AJ-71 ^ 

ICC 100)7} ^#5}^ ^^^^(200)^: i^E}. 

<48> onpgsfl^ (200)£r M|nV E^iE] 71^(300), Aj- 7 1 ^ ^^1^ 7]% 

(300)3]- tfl^H ^^>^ 7l^r(400) ^ #71 ^ 7f ^-(300)4 

Aj-71 23 E} 3gEi 71^(400)^^ A>oiofl ^sq^ 6n^^ ( t:i£Ai)^- s^t*. 
<49> aj-7) 6n^g ^ (200)3 ofl^Hl^- ^elM(600)7> ^sq^, #7l -^€^(600)^ #7l 

H>nT- E^Jxl^Ei 71^(200)31- #71 ^ 71^(300)* ^^-A^lJL, #7l E ^ 

^l^El 71^(200)4 #7l ^Bl ^ 7l^r(300)4^l ^>°H1 A o V 7l <^^§; -g- o g*Rr ^ 

<50> # 7 | ^^2fl^(200)^r ^"71 E^^eI 71^(300)31- #7l ^ ^ ^ 7l 

^(400)^1 -2-^^ £H ^3 ^^1 SMi^tDA)*!-, sl-^^^(DA)^- 

t l ^*>71 ^7} ^ IC(100)7> ^tilsl^ ^<^(SA)JLe_ ol -Lo^c|. 

<51> Aj-71 2}-^^(DAHl Cfl-g-^ Aj-7] ul-nl- E^^^eI 71^(300)^ 711 °1 2} Si 

(320)31- c-flolEl el-«y(330)ol ^s. ^1^4. 
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<52> # 7 ] ^^(SDHl^ Ajif ^7>«>7l ^ ^ ^ ^ ^(310), 

^-71 sMi^ ^ (DA) <£#£ #7l 7\)o)B. el-oi(320) ^ $}°]&\ e}-<?l(330H #7l 

^■S- IC(100)°+ #7]*\°.g_ <£^s\°] 9X^-. 
<53> i^ofl s.x\^ &&W?>, #7l ^ IC(100)^ #71 ^c^CSAHl ^-^7fl7> ^ 

*1€ 91^-. n^M. ^ IC^r TllolE a}-o] ^ cjolEi el-o]^ z}-:z}- ^ 

< 5 4> £ 2^ £ iofl £Ai^ ^ ic^i ^tssoiji, £ 3a^ £ 2^ii m-m 

°fl 4€- ^ IC^l ^t^SoIji, £ 3bfe £ 2^1 £^1^ ^cj^ iv- IV oil ^ IC^l 

^S^lth 

<55> £ 2 tfl*l £ 3b# , #71 ^ IC(100)^ te^l 7l^oi ^igofl tH^7fl2] 

cf^oi ^^KE I( Eg, e d ) 7} ^tiisiji, #71 ^^KEr, Eg, e d ) #<H1^ ^7fl^l 

H = (Bi, B G ,B D )7l- *g#sH 
<56> jitf ^l^T]]^ # 7 ] zp.-g- icc 100)^1 7-1^ ^, £ 1^1 £Al^ ^sfl^ (200) -af cfl 

^1 cH=7fl^ E^-o]^. y^^xyiEO, 711 °1M ^^^>(E G ) ^ 

3 sl-^-g- ^^7.>(E D )7> ^alslZL, #71 9ja si-oi^. ^^-^XEj), tIMe ej-o]^. # 
^-^KEg) ^ c-lloiE-1 El-9j-g- ^^^7l-(E D ) ^ 0 H1^ zfz}- eKl-fr ^(B^, tIMe 
e}-°J-§- ^S(B G ) ^ dMfcl el-o]-g- rt a(BD ) 7 ]. ^tilslol o^tf. 

<57> #71 H}ol-g- rf^ (Bl )^ #71 t^o} ^ ^^(looa)l- 4^ ^tilsl^L, #71 

Tflole ^oi-g. «^(B G )^ #7l Tfll ^(lOOa)^ <8= * ^, X)2 5? *)l3 *lH(100b, 
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100c)«- 14^ ^l^M, ^oM cflole] e^-ol-g- *)ir(B D )^ ^71 afll ofl^(lOOa)^ cfl^> 
^ ^4 ^l^l(100d)# ^ 

<58> AJ-71 ^ojE E}.Ol-g- ^ S(Bg )^ ^ 2 ^ ^3 ofl^KlOOb, 100c)!- 4^ ¥ 7fl^ 

(B G )^ ^71 TllojE e}.oi_g. ^S(Bg)^ tifl<l y^l ^^t!r H o v ^-§- ^-^ ^*ltt 

<59> ^1-71 C-flolE^ 5}-°l-g- ^ S (B D )^ #7l *fl4 °ll*l(100d)l- <4e}- 7fl^ 0]=^ 

T^l^M, A oM TIME Sfol-g- ^ H (B G )2f 4^7H^ ^3. <goll ^ti]£}jl A^ 5. <?} 

^ ^71 iH)olEi el-oi-g- ^ S (B D )^ #7] C-ljojEi ej-ol-g- ^n( BD )o) yfl<g aj-^ofl ^ 

<60> £ 2 °fl £A]^ A o V 7l ^ IC(100)^ 711 °li= ^-g- ^^(Bg) ^ C-flolE^ E^-g- ^ 

^JE(Bg) ^ CllolE^ E^-§- ^3l(B D )^ Z}-Z} 37fl 2E^r ZL o^l-o] ^ 0 ]=o] «fl^^ ^ 

21 th ^71 E^-g- ^^(Bj) , Tflols ef^l^- ^^(B G ) ^ c-flojEi eKI-§- ^ 

<61> £4^£ 2^1 5LA1S] ^ IC7> ^^-5]^ oB^Sfl^o) ^^cg^ o. ^S}7l o} ^. 

<62> £ 41- ^"71 ^<3<*(SAH^r £ 2oll £A]^ ^ ICC 100)7}- ^^>£)7l 
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<63> #71 ^^^(MA) ^Hl^r ^^7j\2] °m e}o] #^-3fli=(310a), TflojE bJ-oi ^ 

sflJEL(320a) ^ cflolE) el-oi ^4 j= (330a )7> T*]^ 9X^. 

<64> ^-71 ^ ^^-3fl^(310a)^ ^JL^ a] Jil- o)7>«l-7] ^tb 

eRl(310)3 <£ <=H1 ^l^ji, ^-7] TflojE e^<y ^[^-sfl = (320a)^ s}-^ <3 (DA)JIS.^- 
3 7\}°1^- e}<?l(320)^ <H i=Hl A o v 7l c-flolE^ Efoi ^sfl.E.(330a)^ 

#71 sB^<3(DA)il3^fEi <S#^ cflolE] Bf^i (330)31 <H ^] ^t^t}. 

<65> ^"71 7))o]]= 5fol ^^-5flc(320a)^ ^ ^-71 tIMe ^^(320)^ ^iL4 ^7] nfl 

^Hl, tHr7fl2] a o v 7 ] Tflol^ ^o] ^l^-5fl^(320a)7> #7] ^><^(MA) ^}S\7] 
A oM 7flo|i= e^o] ^^5fl^(320a)^ 4^7^ o]^ ^^^4. 

<66> ^7]^, #71 TflojE B^-C] ^3flJE.(320a)^ £ 2<^1 5*1^ ^ IC(100)S1 7flo]E 

eKl-g- ^(BgHI tfl^-^ES >a-7l TflolE ^.g. ^^ (BG )sf ^^^>7fl wfl^^rf. ^, 
^o V 7l 7j]olM 2^<?1 ^^-3fl^(320a)ir ¥ 7fl^ 1-g; ol^o] Bfl^^ji, Cf^ <gofl Bfl 

<g5qjz. ^S. "el^tb ^-7) 711 ef^l ^^2fl^(320a)^ tIMh ^afltE. 
(320a) 3 wH<l ^ofl ^aj^j. 45} ^ItVcf. 

<67> S£ ^ :> a o v 7 ] cQoiEl 01 ^^-2flH.(330a)^ £ 2<Hl ^ ICC 100) t^o]^ 

A oM elMEi b}*1 ^1^-511 = (330a)^ ^ 7fl<q 0]=^ ^^ji, a^s t|-€- 1<H1 «H 

IslJl ^3. <y^t!: A o v 7l cflolE-1 5}°] ^^-^ = (3203)^ #7l £\)o}t] ej-o] ^sflJEL 
(320a) ^ wfl<l «j-^=ofl ^z)^ w 0 >^ tcj-ej- 3*]^}. 
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<68> ^7} ^^5fl^(200)^ ^^(MAH] ^-al^ ^^-2)] = 

(310a), TflojE ^o] ^21) = (320a) ^ ^^-sfl j= (330a)^ AA ^7) 

ICC 100)41 ^ el-oi-g- ^S(Bi), 711 o]e eKl-g- ^S(B G ) ^ tiH^ ^ 

<70> £ 5a 51 ^ 5b« ^-3:^, ^7} ^^S.Al^l(l000)fe ^^^(DA)^- 

(SA)-^S ^ =lo^1±- ^^3fl^(200) ^ -H^*fl(700Hl ^«fl -S-7] °^^sfl^(200)^ ^ 
^^(SAHl ^-g- IC(IOO)* i^-W. 

<71> ^-7] ^ IC(100)^ ^-71 :n^Jf *fl(700Hl <#7] 5fl^sfl^(200)^ 

^£<3<3(SAH1 ^a]^ h^-oi ^sfljEL (310a), tIMs ^^-5|l^(320a) ^ c-flo] 

3 ^i^-5ll = (330a)^- ^71^^.5. ^^^cf. 

<72> a o v 7 ] j7^a. 7l |( 7 oo)^ oi« 0 >^ JE*ll-g-(Anisotropic Conductive Film; °]-s\ ACF), 

Non-Conductive Film) SE^r (Solder )7> A>-g-^ ^ oio.^ , ol^-oflA] 
^ ^-71 ACF» Aj-g-tr ^ 415, ACF-^1 700^- A>-g-t»-^. 

<73> 4V7I ACF(700)^ £^il-(710)2f #7l J£*Hr(710)^§: f-R-*r^r ^1(720)5. 0)^0] 

x]JL, ^7] ^ IC(100)^ #7} ^^3fl^(200)3f^ A\o]d]} ^til^cf. ^-7] £^il-(710) 
^ #71 ^ IC(100)sq- ^>7l ^^5fl^(200)^r #7]q°-S. <$.&*]7W, A oM ^1(720) 
^ $.7}^SLS, <£^.& ^7) ^ IC(100)sf #7j -5fl^sfl^(200)# -H^^Itt <3^g. *1 
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<74> oj^oflAi #7) ^ ICC 100)7} S&7] <^^3fl^ (200)^1 ^ ^ #3^^. 

<75> a o v 7 ] ^^3fl^(200)^ SJsJ ^q-3fl^(310a), TlMS ^-91 ^sfl H. (320a) ^ 

cflojEi efoi ^^-3fl = (330a) ^7} ACF(700)1- ^ylW. 

<76> ol^i ( ^v 7 i ^ IC(100)^ ^ ^^(BO, 7flo]E eJ-cQ-g. ^^(B G ) ^ c-fl 

o]e] e}ol-§- ^s(B D )7> ^7} ^91 #^ = (310a), TflojE ej.oi ^sflc 

(320a) ^ ^o]Ei e}<y ^^-sll^(330a)^- ^-g-^KE^- #7l ^ IC(100)# 

<77> olnfl, AV 7 ) ^ IC(100)^ °m Sfol-g- ^(B^, TlMJiL ^c]^. ^3r(B G ) ^ C-fl 

o]E^ e^ol-§- ^3i(B D )^ ^7} 5L*11;(710)# #71 <^ 5}<y ^^JEL 

(310a), 711 o]e ^ ^31 = (320a) ^ HHtH ^i^-5fl^.(330a)^- &7)**<L£. 

<78> ^ f ^7} ^(720)^ ^7] IC(100)^ 32f^ A] ^ofl c^fl ^ 

ol ^Vij}^ -B-^jol 7^1 Til ^J7 ; ^-aV2)^l 5L^11-(710)^ ^-*Q #7] ^ 

IC(100)2] 2)^rSLS. ^3)1+ Al^> ^ ^ ^S^rf. o]^, ^ ic(100) 

<79> £ 6 ^ A CF^ -FH^ *1 £ 2^1 ^ IC ^ tgvo)) o]*\r oi]uixl £^ *^<5} 

71 ^ ^cfl^olcf. 

<80> ^7}*\,'#7) ^sr^ S_ 2 °\) TllolE E}.o)_g. ^ S (B G ) SE^r t-llolEi El-ol-g- 

^^(B D )<a ^ ^cf. 
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<81> £ 6^. a o > 7 ] ^ IC ( 100)^ ^^(B)^r ^ 7fl£] o] =o] afl^£]jL, 

<82> #71 ^S(B)^ ^ol(nl£Al)(H) ^ #71 tifll #^1 ^ *V ^O.^. ^1 

^°l(Li)* 7}*H, ^-<^ <i^l yfl^ji oi^s->^ #71 ^i(B)^ *fll ^(Wi) 

< 83 > aJ-7] ^ IC (100)# 51 5a ^ i 5b<>11 51*1 2} u}<2}- ^-o] ACF(700)* °l-g-^H <*} 

^4^(200)^ ^#% v #7] ^ IC( 100)2} oj-SJ-ofl °l*fl #71 ACF(700)^ #7l ^ 
IC(100)^ <2]#o_S. -R-^i}. 

<84> ^-7] ACF(700)7> #71 ^ IC(100)^ -fr-g^ nfl Aj- 7 j ^S(B)^1 

^*Rr ^ £^ °im*l(E f )» JL^}7] $)f>}c$ ^A>cg«(CA)* -g^tb^. 

<85> ^1-71 ^A>cg^( CA )^ Aj-7] u11 7l1 o} xr( B )7l- ^§ ^*Rr ^S, 2 7fl ^ <^(En) 

^ 2 7fl^ i^(Ex)» ^cf. 

<87> 4I-7I 1^8: 3]a>zi-^ oiE^Ai 4M1^ ^(friction loss)-i: ^ 

^ «J-^olcf. #7l ^ ^3Efl^( 200)^1 ^#*1 #71 ^ IC(100)£] ^^(B)7l- ^#*Rr 
^■ll-d: ^*=3- SL^ (modeling)^ *}7}2) 2* <2^g- ^ 
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<89> oj 7 H, Effe #7l ACF(700)^ ^ n}^ ^ ofl^ o] J7 , # 7 ] L^r #7l 

U = (B)Sl XI 1 ^ol( Ll ), #7l De ^ -7]. (Equivalent Diameter), #7l ^a><^ 
<3(CA) -R-^Rr #7l ACF(700)S] ^ o.^ f f ^ d>^ ^(friction factor), 

#7] ^A>^^(CA)^ °g^(En)oll^ ^^Rr ^ £#°fl #tr ^(entrance 
loss coefficient) ^ e ^ #7l ^r^CCA)^ t^CExHH ^*Rr #^ 
^rtb 31^ (ex it loss coefficient) 0 ^. 

<90> -8-71 ^r<^(CA)£r 27flsl <^(En)sf 27fl^ #^(Ex)» #7l <a^(En) 

^ #^(ExHH ^S^Rr lofl £#^| ^ Hfl7> 5jCf. 

<91> A o V 7 l ^sx (B) o} Hfl ^ #^O.j- ^£ A o V 7 ] ^A>^^ (CA) ^ ^ ^oflAi 

^ 3*1 #71 nfl-SrOfl ^-A]*Vcf. 

<92> #7l - 7 |. ^S.(D e )^. *>7l^ ^# 341 ^fl ^ ^ Sltf. 

<93> ^ _ C4X^<S-2}) 4X ( Wj X 2Z.) 

<94> O^H, #7] L o. A j. 7] ^^(B)o^ ^! ^o|( Ll ) ( ^- 7 ) Wl ^. ^ofl tifl^£]ZL 

Sl^Rr #7l ^S(B)^ #3 ^ #7l #7l ^S(B)^ ^HW. 

<95> o]S.^, #71 ^«?-# 2Sf #71 ^*V^1 3* °l-g.SH #71 ^=(B)<H1 Sl«fl 

^*Mr *^*Rr #7l ACF(700)^1 £# ^m^l» ?fl#$ ^ fltK 

<96> £ 7a tfl^l £ 7f^r ^^^1 afll #aHH 4= ^ IC ^ t}-<£tr >g = ^#* 
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<97> £ 7a ifl*] £. 7f» %^*>^ , A oM ^S(B)^ £. 6-§; ^^tb 2<^1 

^(En) #^-(Ex)ofl^ lH}*Kr D ># ^ 4M*1# ^^7171 fl*}oJ cf<# 

<98> £ 7a^l S^m ^ IC(100)^ #71 2°fl £^ ^(EnHH t^Hr n> 

<99> <g oj| S Aj. 7 | 01^(^)0] tfc^ z}-(0)ol 45£^lJl, ^"71 <^(En)£] 3°) 

7> Sl^Rr ^-71 ^S(B)?>^ 7>^(d)^ ^ti>(d/2)^ nfl, £ 7a<>ll 5LA}& ^ IC(IOO) 

6 o] S)o] v}%6\] o]^ £^5^ 4N*|7> ^MifH}. 

<ioo> £ 7b 6fl s.X\Q ^ IC(100)^ ^S(B)^ ^(En) ^ #^-(Ex)«- *§^Rr #7l 

^ = (B)2] S>|5}7} 2.trj-7lsH &t].. £ 7b°fl ^ IC(IOO)^ ^ ^ 

Tfl^fe- #71 2^1 3E^£ ^ #^ ^4H1 , 

<ioi> £ 7c°fl ^ IC(IOO)^ 9j^(EnHH n>^ ^ ofl u] ^ 1- #^X| 

<102> <a] ^ ^. 7l e}^*} S-^S]^ ^« ^(r)2]- ^^*V lofl tifl<i5lZL <^*V 

71 ^S(B)^ ^(d)^ ^74l7> ^ =01 -g- n>^^ ^-f, ^1 ^ IC(100)^ <^ 

^ £*H1 3l^TT A oM 2^1 K^_& ^ ^ofl ^ ^)^(^i)o) To} £] 

°1 ^IHI ^^fl £^3^ °flM*l7"|- ^-i^Cf. 
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<ios> j= 7d<=Hl ^ IC(100)^ ^(En) ^ #^(Ex)» ^*Rr 2-^1 e)7> 

<104> £ 7e ?! £ 7f*H ^ ic(100)^ «jn( B )7> #7l ^H(B)^ #*§H 

<105> c^ofl £ A] 5}^ &&*1*>, ^7l ^IL(B)^ ol^p. ^ ^ ^gofl ^-^ 7^ 

,*ya)^. #ol7] ^*>o^ Aj-^^V oj^ofl ^-7] ^S(B)£) W>e}^ nfl ^ 

<106> IE 7a ^ £ 7c°fl # 7 1 ^S(B)^ ^ofl £tf\- ^£.0]%.^ 

(Transport Phenomena in Material Processing, T^l-rD.R Poirier^f G.H Geiger, #^-<S 
51: 1994) H 7l#£]<H 5Ut}. 

<107> 5L 8£r ¥ A}2 ^Ajoflofl vc\^ ^ i C o| 7^£o]rf. 

<108> SE. 8^ <#7] ^ ICC 100) 21 ^ , ^ °J}^ 3fl ^ J*}- cfl^fe ^d\] v\^9\ 

7A^A(V]^])°] ^Hl^Jl, J# 7 ] ^o\)^ °m sfol-g- ^^(Bi), 711 o]E 

<£l-g- ^*L(B G ) ^ dH£] el-oi^- ^^(b d )7> ^«lsH 91^. 
<i09> aj- 7 ) <ys] H^<y^ ^ s(Bl) ^ a o v 71 ^ IC (i00)^ ^^^| m *fl*l(100a)# <4el- 
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<110> ^y) Tfloje ^-g- ^^(Bg)^ ^-71 *fll ^l^l(lOOa)^ <£ ^lhI^ ^ ^3 

^^](100b ( 100c)# ^A AA ¥ 7fl^ 1# o}^.o] tafl^sH, A-ls t}€- <gofl H |]<g^ 
^-71 TflolM £}-<?!-§- ^5L(B G )^r ^12 ?}mvi 2 )^ °}z\s\o] ^uf. °}7H, #7l ^12 # 

<m> S *v, #71 ^ 7fl^ <i ^oflA-l tthe)- yfl^^ ^-71 TiHS Hf<y-g- ^JE(B G ) 

^ ^12 <£^r 145} tifl^Sl A o l- 7l ^1 ojE ^o]^ «]ix (Bg)7 ]. ^ ^ o|^|0^ 

<112> ^ t aV 7 ) 31 sl-oi-g- ^ S (b d )^ ^v 7 ] ofl^(iooa)^ cfl^Rr *)H °\]A 

(100d)« ^A ^ 7flS] yfl^Sl^, ^ A^ <l°fl wfl<g^ Aj- 7 j c-HojEi A°d 

^S(B D )^ ^3 ^(W 3 )^ ol^^rf. o^H, Aj-7i ^ 3 ^^(w 3 )^ #7l ^ 7flS] 
^ ^>°1^ #3-Sr ^*>7l #7] t-lHEi &Kl-g- ^^(B D ) ^°1^ ^a]- o) 

<ii3> £ *v ( j= 7 flo} ^ ^oj,^ ^ U ^a. ^e)- yfl<g^ a o v 7 ) cjolE] efol-g- ^5.(B D ) 

^ ^12 4e} ufl<i^ ^J-71 r-flo}Ei A91& ^ a (B D )7> ^ ^ #3 o]^^ 

<ii4> £ 8^1 a o v 7 | ^ IC(100)^ Tflols efol^- ^H(Bg) ^ HMe^ e}<y-g- ^ 

^s(Bg) ^ cfloiE^ A91-& ^^(B D )^ AA 37fl n °}^°) <i# oi^.^ a fl<g^ + 
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7fl^^ ^-^<H1 tq-Hf ^7} iE^r Zj-^ ^ olcf. 
<115> 5L 9±r 5. 8<H1 51^ £ ^ IC 7> ^#£)^r ^^4^^ ^^-fr *l^*}7l ^ *V 

<116> £ 91- , ^>7l ^^(SAHl^r £ 8^1 S.*]& ^ IC(100)7> 7] 

<ii7> a o v 71 ^^^ (MA) vfl^^ ^7fl^ ^ s}9l ^*fl = (310a), TlMm eJ-o] ^ 

sfl^(320a) ^ HMe^ 2}-°! ^^-5fl^(330a)7> 
<ii8> aj-71 t1]o] e g^o] ^2fl;B(320a)^ #7l ^<3^(MA) ifloIH ^ 7fl<2] 1# o]if 

a o v 7 ) H}<y ^l^-5|]H.(330a)S ^7] Tlloje e>o] ^^-5fl^(320a)^ ^ 

A oM ^^(MA) MH1 ^- 7fl^ 1# oj-c^ ^yl^tK 
<ii9> a o > 7 ] 7))ol e ^o] ^^-5flc (32 0a)^ ^1-71 cflolB^ e)-o] ^^fl = (330a)^ £ 8<=H] £ 

*1€ ^ IC(100)^ TflolE e^-oi-g- ^s(Bg) ^ cflo]El &K1-8- ^ S (e D )sq- z]-zj- tfl-g-*> 
^-71 »Mm ^o]^. ^s(B G ) 3? >8-7l cflojE] eKi-g- ^(B D )i4 wfl 4 ! ^ 

» ^cf. 

<120> cfAl ^ ( #7l ^ 7fl^ <g ^oflAi »ll 1-g: rtJ-E)- tifl^Sl^ # 7 ] Tfl o] E ^ 

^-3fl^(320a)^ a-Is. ^ #3 *ll2 <I* i4 «fl<l£]^ ^-71 Tlloje e]-o] ^ 

^ = (320a)-cr ttj-ej- tij]<g^ # 7 1 >||o};e e|-*1 ^^2fl^.(320a)7> ^sL ^ 
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<121> c-flolEi Bl-oi-g- ^i^=(330a)^ ^-71 711 o]e 2Kl-§- #^fl.E.(320a)2j- ^ 

<i22> £ lo-g- £ ^ ic^i wfl^oii jLsi-i- ^^*>7i ^ 

<123> <^7}^, ^7} ^S.^ 5. 8^1 5LAl£ 7)1 o]E H|o]^ ^^(B G ) Stt ^]o]B\ Ej-Ol-g- 

<i24> £ 10 -g- ^S^, ^-71 ^SL(B)^ ¥ 7fl^ n^e}- tiH<M£H ( ^-71 ^JI(B)^ 

<125> HL^V, ufsf Hfl<l^ -^-71 ^(B)^ <#7] tifl^ *$-%o.S. ±^ #3 o) 

^SlZL, Cf^ yfl<gs} >£ 7 | ^^(B)^ ^7} tifl<i « 0 V^Vofl ^ aV^O.^ ^4 

^(W 4 )^ 54^". ^>7l ^14 #3(W 4 )£r #7j *fl2 ^^K^)^ o] 

<126> ^ IC(IOO)^ i 5a ^ £ 5b<>11 £^1€ ^-o] ACF(700)# <>l-g-*H ^ 

^2fl\l(200H ^#3*1, ^"71 ^>:zHHH ^ IC(100)7> ofl ai-7) 

ACF(700)^r ^-71 ^-g- IC( 100)^1 s]^o_£_ -$-^4. 

<127> ojnfl, ^7) ACF(700)^ ^7] *fl4 ^>^(W 4 )# 7>^J1 ^^§1 o]^^ ^ S ( B ) 

#7} ACF(700)1- ¥^*Rr £#-i:(710) ^ #7l i£*il;(710)-g; ^-f}-*!- 
^ ^1(720)^ %7] ^ IC(100)^ ^Ifos ^#^V7fl hhV^u)-^: ^ $ic)-. ol S M) ( ^> 
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<128> E UaS ± 3= Hb^r *fl2 ^Al^oll n}^ ^ IC 2} ^ s tg^o. ^ 

<129> £ 11a ^ £ lib!- , #7l ^H(B)^ ^- 7B^ 4^ wfl^sH, #7l 

#3(W 4 )£ #7l *fl2 ^°1(L 2 )^ 
<130> ^ iiaofl $_X\Q ^H(B)fe °J^(En)# ^#eRr 5L^e)7> S^l^H oi ^ > 

£ 10°ll ACF(700)7> -fHS-^; nfl ^-7] ACF(700)^ ^ #^-*l ^ ^ 

<131> <^ dftg. #7] og^L (En) ^ ^o]£ 2^(0 )o] 45^}JL, #7l igo^ 01^(^)0] ^lol 

7> <y^*Rr #71 ^(B)#^ ^(d)^l *£»}(d/2)<U nfl, £ 7a# "H^t!: «} 

£}- ^°1 #7l <y^(EnHH lH8*Hr #7l ACF(700)^1 v}^; ^ oflui^7> #±.^. 

<132> £ Tgoil £^1^1^ ^^l 1 ?!-, #71 ^H(B)^ #71 <^(En) ^ #^(Ex) 

^ S^5l£ #71 ACF( 700)^1 #7l n># ^ ^1M^1# #^71 7] ^ «H So]-7l ^ 

<i33> ^ > 5= nbofl £ a]^ »^(B)^ ^(En)!- lj#*Rr -2.^el 7 > e^^^s]^ £M , 

S. KHl 3^1 =1 ACF(700)7> -R-^ nfl #7l ACF(700)^1 <H1M^1* #^1^ ^ 

9X^. 
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<134> oj ^ av 7 i el-o-xg^ S^iel^l ^ av^( r )sf -g-^ 141 wfl^^Jl ^l^tb # 

°1 #7l ^(EnHH #7l ACF(700)^1 ^ ^ <^1M^7> #&.&t±. 

<135> S_^6\) ^fl^n}-, Aj- 7l ^3X(B)^ #71 SJ^(En) ^ #^(Ex) 

^ S^elSE. #71 ACF(700)Sl #71 ^ ^M*!* ^^17171 ^|*>^ e}--^^ ^ 

<136> S^V, i^ofl £X|*}^ ^r^ltb #71 ^S(B)^1 ^g#^r ^ IfHJ 

tt £^ <HN*1« #°1 7l £ lla^ £ llb^l E^ ^# olsqofl # 7 ] 



(B)^l #*4M nfl <g t £_zt*$, *r*t*8 , ^ ^#^r 7>^ 



<137> 5= 12^ ^ 3 ^AHjoil 14s. ^ ics] ^S.o]t\.. 

<138> £ 121- ^a^, ^Sl ^13 ^HH ixj-^ ^ IC(100)3r #7l ^ 

ICC 100)^1 ^ ofl^Sfl^Sf tJj\^}^ T^ofl ^o} ^^-^K c l^l)°l ^Wl^lJl, 

#7l ^q-^> #ofl 0133 ^ol^. ^ = ( Bl ), TflolM el-Ol-g- ^S(Bg) * cflolE-1 4<y-g- 

^S(B D )7> ^als)ol fli}. 
<i39> av 7 ] IC (i00)^ *fli ^^dooa)^ 3*Hr °m ej-ol-g- 

^^(Dia), ^2 * *fl3 <*fl*l(100b, 100c) Sl- 3*Rr TflojE e>o]^ ^xr ^^(Goa) ^ *U 

^l^l(lOOd)^ ^Hr efl ol e]-ol_g. ^ <3^(D 0A )-°5. ojifLo^^ 
<140> a o v 7] oja 401^. ^n (Bl)fe cga g}.o}_g. yjn ^^(Di A )°fl>H #7l *fll 

^^1( 100a) 51 <£# «J-^-g- ¥ 7fl2l 1^ 01^.01 ti)]<i£U, #7l 03^ e}<y-§- 13 = 

^^(Di A ) 3*1N ^-#£1^ wfll^ci-. 
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<141> #71 TllojE e^-oj-g- ^^( Bg )^ #71 2 7fl^1 TflojE e}o]-g- ^ xr (G 0A HH # 

71 *fl2 ^ *fl3 ^l^HlOOb, 100c)Sl wj-^ 44 3 7fl2l <1^- o]^ wfl^jL, # 

71 711 o]E BKI* ^^(Goa) £*H -g^^H «11^^4. 

<142> ^"71 CflolEl Efol-g- ^3i(B D )^ ^7l OflolE^ ^-g- ^ (D 0A H ^ # 

71 *fl4 <Hl^l(100d)^l w o >^ 44 4 7fl2l o]^.o] Hfl^SlJL, #71 cflolEi Ej-o] 

■8- ^^(Doa) Sl*W afl^^^. 
<143> ols.^, -S-71 4°J-8- ^H(Bi), TflolS 401^. ^x£(B G ) £ r-flolE^ 401-8- U 

S(B D )« A o V 7l ^ IC(100)^ £#X|^ BflOj^-O.^, #7] <3 3 S}°J-§- 

^ = (Bi), Tllol^ 4o]-g- ^xr(B G ) ^ C-flolE^ 49J-8- ^S(B D )#ol &&*\ ol^S| 

<144> E 12 oj) £Al^ #71 4^1-8- ^S(Bi), Tflole 40I-8- ^(B G ) % rS\]o]B\ 4 

91-8- ^S(B D )^r 4^" 2 7fl, 37fl 4 7fl2l o]-ol tifl^s]^ 5a_cL4, 4^ 

#71 1^1 ^ ^7> 2^ 4^ ^ $i4. 

<145> £ 130. t= 12 ofl £ A]^ ^ IC7> -g^fe ofl^3fl^o) -^cgcri^ ^1^7] 

^ ^^5Lo]4. 

<i46> £ 13-g- tS^, ^71 ^^(SAHfe £ l 2 ofl ^ ICC 100) 7> 

7) ^^"^^(MA)ol ^«1^4. 

<147> #7] ^4<g<*(MA) MHlfe- ^7fl2l 40] ^31} = (310a), 711 olM 4°J ^i^- 

2flJEl(320a) ^ cflol4 40] ^^-3fl^(330a)7> ^43^ 0J4. 
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<W8> #71 <gm Ej-ol ^^-3flc(310a), TllojE efo] ^sfln: ( 32 0a) ^ cflolB] iiK! ^i^- 

sfl = (330a)^ #7] ^^(MA) iJHH ^^9] of-fr o)^ tifl^^cf. 

<U9> # 7 } og^ ^^OlOa), 711 ojs ^^-sfl = (320a) ^ ^)o}ib.] e)-o] ^ 

5fl-^(330a)^ zfzj- H 11°11 ^~§. ic(100)^ <$^ el-ol-g- ^(B^, ^ojE e}.oi 

^tl-g- ^S(B G ) ^ dlojE-l e^-g- ^s(B D )^ ^^*V ufl^cf. tcj-ej-A^, 

ol^HH ^"71 e}o] ^3fl:E.(310a), TflojE ^.o] *]^-3fl;El(320a) ^ 31 e)-o] 

^^-3|]H.(330a)^ ufll^l ^tl" 
<iso> °}3,*\, #71 ^ IC(100)^ ACF1- -f-^H ^"71 ^^511^(200)^1 , #7l 

^ IC(100)2l °m e^-ol-g- ^^.(Bi) , #71 Tllols ej-o]^- ^^(B G ) ^ HH^i j£j- 

°J-§" ^S(B D )7> *\3, ^§1 ol ^ £ ] o] ol^S. #71 ACF^r ^"71 ^ IC^l ^^A^ 

^%*i ^« ^ sa^-. 

<i5i> n?-^, #71 ACF^ S^H-o] # 7 ] oga e^o]^. ^i!^), tA^e 5}o}_g- ^s(Bg) 

^ 3Me| el-ol-g- ^S(B D )S1 ^<>\] ^fls)^ 3^ « 0 V^1^ #71 ^ IC(100)2f #71 
^^^^(200)2]-2l #7)*\ ^5l#-g; ^#Al^ ^ o^cf. 
<152> ^! ^13 *J*H# ^-g- ^"71 IC(100)^ £ loll £ 

Al£ ti}<4 ^ ^ o]j^ S Al#^ ™ oW^, ofl^sfl^o] 7H V ^>el<Hl 711 OIE ^ CflolB.^ 

<153> SEfh ^ ^ ^ ^3 ^aHHI 14=. a o v 7 | ^£ IC(IOO)!- *k^f>}7] 

^ ^#3H #*lo] oj ^ s 031^^^(200) 0. ofl^ a x)#* 1(10 oo)-I- JE^H ^ 
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^^Sa^-M-, *Hi *113 ^ ^ ic(iOO)^ #7) ^xa] 

^1(1000) ^ ^Wel- EL^- A}-g-*>*r r^^eflo] ^ S^r PDP(Plasma Display 

Pane 1)1- a>-§-^ c^#iHH ^ofl^ E 2}-g--t ^ ^-g--^ 

<154> ^fif Qo] _m. ^-^ofl nj-s^ ^ ^> 7l ^ IC cq ofl^n afe}- ^. 

^7flfi1 oli|Lc>| y fl<g€ -^y^tf. a^S. ^1 yfll^ A o V 7 l ^ir^ ^- 7 ] 

wfll y oHHl ^3i*V «J-^g- 4^ afl^T^, ^l^^^i ^Bfls 

<155> ^Q, a o V 7 ] ^ IC7> SAI-Jfl^ofl^ ^1-71 ^ ICS] &Z.2\. cfl-g-*Kr ^ 

^^-Sflc^ ^71 »jl£S!l- ^9i*l tifl^^Cf. 
<156> <#7) ^ IC» ACF1- °l-§-*H #7} nfl, #7] ACF7> 

^-71 ^ IC^ ^nofl $]n i§^<g ^^}# tE]-5}- Q^ZU) <#7] IC^ -fi- 

^-71 ACF^l SL^l^l #7l ^^ofl ^fls]^ ^11- ^ ^Cf. 

<157> 4^1, <^?!- ^"71 «ji_E?_Hl ^7]^ l-^ol igH^Hr ^-g- ^ ol^L, 

*H A o v 7l ^ IC^- ^>7l jE*l sfl^3|-^ ^^n^r ^-sJ-^l^ 

<i58> #7HH^ «>^*!: #*Hl-fr %^*H ^^^^^l^i, «fl^- 7l^ ^o> 
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[3^* 1] 

^-71 *fll ^4 aJsSfe ^12 « 0 Vt &# 4ef nfl*ls)*r ^i^-^V; §J 

A o V 7l #^-#*} ^oHl ^l^fe- ^Ht i^*Hr ^ IC. 

[3^* 2] 

£ H^tt 3^g- ^AS. ^ ^ ic. 
[3^* 3] 

^ ^ IC. 

[3^* 4] 

*>tt ^ IC. 

1%^** 5] 

^3°. 3. ^ IC. 
61 
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[^^* 7] 

-2-, ^ofl o]^^V *j) 2 <gofl yfl<g^ # 7 j xJ^-c^H^ >g-7l *fll ^ofl a)]^ ^ 

*V°H tfl-g-*>aj wfl^)S)^ 3}^ f^jo S § Kr ^ IC. 
[^T 1 * 8] 

o]>£ ol^^ ^ 4^— S. *}^r ^ IC. 
9] 

^SLS. *}±r ^ IC. 
[^^d- 10] 

^^Ai ^ ^ IC. 

11] 

^-^) o.^. ^ IC. 
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12] 

TIME &f-0] ^ AV 7 j TflolE e^oljij. ^JHe}^ C-flojE-l el-olol ^ 

7> ^€ S^^, #7] S.*}^^^ 7\^}2\ ofl 711 o]E ^ ^ #7] 

^7) w o V^4 3]m^Rr afl2 «<HJ^§- 4^ ^^7.}- ^ #7l ^^7} 

#<H1 H^l^Tr i^>^., ^-71 ^3fl£!fil- ^7l^o.S. ^ IC# SL^ 

[3J^*J- 13] 

*IU U o V ^# 4^ ^Hr^ °1^ Wfl^Sljl, #71 *fl2 «o V ^-i- 421- «fl*l£)^r 

^ cl^#eflo] ^1. 

14] 

*«123M| #71 ^S^r #7l ^SSl #«§HH H>e^ ufl *)A>Z}-Tg 

^ 3* ^^.S *Rr t^#3M ^1. 
[3^* 15] 

-i- -UK! ^ ^iSEflo] 
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